Introduction
Open MR scanners with an improved patient access are well-suited for minimal-invasive interventions. Considering that instruments like catheters appear hypointense in the MR image due to their signal-loss artefact, suitable visualization techniques like passive resonant circuits tuned to the Larmor frequency are required for generating a hyperintense change of the signal intensity. Within this paper various microsystems technologies for fabricating resonant markers will be compared in order to estimate their potential for a subsequent application.
Methods
A comparison was drawn between the wire-wrap technique flexible printed circuits (FPC), aerosol jet deposition, thinfilm technology, hot embossing technique and thick film technology including the low temperature cofiring ceramic technique (LTCC). Literature review regarding criteria like adherence, reproducibility, dimension of conductor crosssection and integration of a capacity, served as the basis for valuation. Further, resonant circuits have been fabricated using the wire-wrap technique, flexible printed circuits and aerosol jet deposition. Electric quality factors (Q) as well as MR-image visibility were determined.
Results
The aerosol jet deposition technique on catheters with a non-adhesive surface is characterized by mechanical instabilities that lead to an insufficient reproducibility. Due to the small conductor cross-section (layer thickness of 20nm...1µm) and thus the high line resistance the thin-film technology results in the lowest Q factor followed by aerosol jet deposition and hot embossing technique. Regarding the integration of an internal capacity wire-wrap technique represents no acceptable alternative for catheters with a small diameter. Measurements of Q revealed 50...70 for wire-wrap technology (wire diameter 0,2mm), 10...25 for aerosol jet deposition and 25...30 for flexible printed circuits. Investigations have shown that the visibility in the MR-image correlates with the achieved quality factor.
Conclusion
The FPC and LTCC technologies embody production methods with highest potential due to its reproducible implementation of the entire LC-circuit with a good electrical conductivity including the most diverse coil shapes. A final clarification of the valuation of the different manufacturing methods can be accomplished by a failure mode and effect analysis (FMEA) of the resonant circuit.
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